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Abstract
Introduction The AAMC described 13 core entrustable professional activities (EPAs) for which every graduating medical
student should perform proficiently on day 1 of residency. We studied how prepared starting interns felt in the core EPAs.
Methods Interns from a diverse health system were surveyed on how well medical school prepared them in the 13 core EPAs.
Data were collected on type of medical school, participation in an acting/sub-internship (AI/SI), knowledge of EPAs, and
participation in an EPA experience.
Results We collected 224 surveys out of 384 (58%) interns. 61.2% attended allopathic, 14.6% attended osteopathic, and 24.2%
attended international schools. 67% had not heard of EPAs. 29% had an EPA experience of which 82% were required. 80% or
more felt prepared in all EPAs except orders (60.7%) and handovers (73%). Allopathic interns were significantly more likely to
have heard of EPAs and participated in an EPA experience than international. Allopathic interns felt more prepared than
international in oral presentations and evidence-based medicine. Interns who participated in an EPA experience felt more
prepared for oral presentation and evidence-based medicine. There were small but significant differences in feeling prepared
in certain EPAs and types of AI/SI taken.
Conclusion The majority of interns entering residency have not heard of EPAs with fewer than 1/3 of interns participating in an
EPA experience. International graduates were less likely to be aware or have experience with EPAs and report being less prepared
in oral presentation and evidence-based medicine compared to allopathic graduates.
Keywords Preparation for residency . Core entrustable professional activities
This study was presented as a poster presentation at Preparing Medical
Students to Transition to Residency Creating a New Paradigm, NYU
School of Medicine, December 1, 2017, New York, NY and as an Oral
Presentation at AAMC NEGEA 2018 Annual Conference, Emerging
Issues in Medical Education, Zucker School of Medicine at Hofstra/
Northwell, April 26–28, 2018.
The American Association of Medical Colleges described 13 core
entrustable professional activities (EPAs) for which every graduating
medical student should perform proficiently on day 1 of residency. We
sought out to determine how prepared are new interns in the EPAs and
discovered that the majority of interns entering residency have not heard
of EPAs and there are certain EPAs that incoming interns feel less pre-
pared in. This knowledge can help medical schools tailor their curriculum
to maximize their graduate’s preparedness at the onset of residency and
can also alert residency programs on areas interns feel weak and address
these issues during orientation.
* Gino A. Farina
gfarina@northwell.edu
R. Ellen Pearlman
r.e.pearlman@hofstra.edu
Melissa A. Pawelczak
Melissa.A.Pawelczak@hofstra.edu
Jeffrey B. Bird
Jeffrey.B.Bird@hofstra.edu
Andrew C. Yacht
ayacht@northwell.edu
Extended author information available on the last page of the article
Medical Science Educator (2019) 29:247–253
https://doi.org/10.1007/s40670-018-00685-y
Introduction
In 2014, the Association of American Medical Colleges
(AAMC) described 13 core entrustable professional activities
(EPAs) every graduating medical student should be expected
to perform proficiently, without direct supervision, on day 1 of
residency, regardless of chosen specialty (Table 1) [1]. The
core EPAs evolved from the entry level residency milestones
of pediatrics, surgery, emergency medicine, internal medicine,
and psychiatry as defined by the Accreditation Council for
Graduate Medical Education (ACGME) [2,3]. As well de-
scribed, EPAs are discrete units of work representative of phy-
sicians’ routine activities [4,5]. They stand in contrast to com-
petencies that measure an individual’s abilities in a particular
domain. As multiple competencies are inherent in each EPA, a
learner’s mastery of any one EPA can be seen as representing
proficiency in several competencies [6].
Medical schools have been surveying directors of the res-
idency programs in which their students matched to evaluate
their graduates’ level of core EPA proficiency at the start of
residency. In 2015, Lindeman et al. [7] surveyed surgery pro-
gram directors regarding their confidence in new residents’
abilities to perform the core EPAs and compared their findings
with data on resident confidence collected via the AAMC
Graduation Questionnaire. This showed a sizable gap between
graduating medical student and program director confidence
in residents’ performance of the 13 core EPAs, with program
directors reporting less confidence compared to the residents
themselves. More surprising was the finding of wide variabil-
ity of program director confidence in interns’ abilities to
perform core EPAs, which ranged from 78.7% for EPA 1
(history and physical) to 13.5% for EPA 13 (patient safety)
[7].
We recently published a study of program directors’ per-
ception of residents’ proficiency in the core EPAs 6 months
into training [8]. Program directors felt that a significant per-
centage of residents were not adequately prepared to write
orders, form a clinical question, handoff patients, obtain in-
formed consent, and promote a culture of patient safety.
In this study, we sought to determine interns’ self-
assessment of preparation by medical school in the 13 core
EPAs. We also looked to see if perceived preparation varied
by type of school attended (US allopathic, US osteopathic, or
international), participation in an Acting (or Sub) Internship,
or participation in voluntary or mandatory EPA experiences
(capstone, simulation, etc.) during medical school.
Methods
Northwell Health is a large integrated health care organization
with 384 interns from 72 US, 10 osteopathic, and 59 interna-
tional medical schools. During the 2017 Northwell Health
new house-staff orientation, just prior to beginning internship,
we asked interns from all ACGME-accredited residency pro-
grams to self-assess on how well they were prepared by their
medical schools in the 13 core EPAs. In addition, we collected
data on the type of medical school attended, participation in an
acting/sub-internship (AI/SI), knowledge of the EPAs, and
participation in a voluntary or mandatory EPA experience in
medical school. Participation in the survey was voluntary.
Northwell Health’s Institutional Review Board deemed this
study exempt from ethical review.
Chi-square analysis for each EPA and pairwise compari-
sons with Bonferroni correction were used to compare pre-
paredness according to type of school and participation in
EPA experiences in medical school. Binary logistic regression
was performed to assess the impact of participation in various
AI/SI’s on the perceived preparedness of each EPA.
Regression models for each EPA were tested separately,
resulting in a total of 13 separate analyses. Predictors for each
model included whether or not the student participated in a
SI/AI in emergency medicine, medicine, pediatrics, sur-
gery, and family medicine, entered as binary variables
(0 = did not participate, 1 = did participate). A backward
selection approach was used (probability for entry, p ≤
0.05; probability for removal, p ≥ 0.06). The data analysis
for this paper was generated using SAS software, Version 9
of the SAS System for Windows. Copyright © 2012 SAS
Institute Inc. SAS and all other SAS Institute Inc. product
or service names are registered trademarks or trademarks
of SAS Institute Inc., Cary, NC, USA.
Table 1 Core entrustable professional activities (EPAs) for entering
residency
EPA 1: Gather a history and perform a physical examination
EPA 2: Prioritize a differential diagnosis following a clinical encounter
EPA 3: Recommend and interpret common diagnostic and screening tests
EPA 4: Enter and discuss orders and prescriptions
EPA 5: Document a clinical encounter in the patient record
EPA 6: Provide an oral presentation of a clinical encounter
EPA 7: Form clinical questions and retrieve evidence to advance
patient care
EPA 8: Give or receive a patient handover to transaction care
responsibility
EPA 9: Collaborate as a member of an interprofessional team
EPA 10: Recognize a patient requiring urgent or emergent care and
initiate evaluation and management
EPA 11: Obtain informed consent for tests and/or procedures
EPA 12: Perform general procedures of a physician
EPA 13: Identify system failures and contribute to a culture of safety
and improvement
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Results
After eliminating those in advanced specialties, dental medi-
cine, and podiatry, we collected 227 surveys out of 384 (59%)
ACGME residents. Table 2 lists the number of respondents by
residency. Of the types of schools attended, 137 (60%) of the
residents attended US allopathic, 32 (14%) attended US oste-
opathic, and 55 (24%) attended international. Three residents
(1%) did not respond. Two hundred and thirteen (94%) of the
residents reported having participated in at least 1 AI, the most
popular of which was medicine (141 residents, 62%).
Seventy-three residents (32%) had heard of EPAs and 65
(29%) were provided with an EPA experience during medical
school. Of the residents that attended schools providing an
EPA experience, 57 out of 65 (88%) residents reported that
those activities were required.
Residents’ knowledge and participation in EPAs is demon-
strated in Table 3. US allopathic graduates were significantly
more likely to have heard of EPAs than international graduates
(χ2(1) = 10.64, p = 0.001) and were also more likely to have
participated in an EPA experience during medical school
(χ2(1) = 11.36, p = 0.0007). US allopathic and osteopathic
graduates did not differ on their reported awareness of EPAs
or having participated in an EPA experience. US osteopathic
graduates also did not differ on their awareness of or partici-
pation in EPA activities compared to international students.
Residents’ self-assessment of their preparation in the core
EPAs, broken down by type of school attended, is demonstrated
in Table 4. US allopathic graduates reported being significantly
more prepared than international graduates in EPA 6—oral pre-
sentation (χ2(1) = 6.79, p = 0.009)—and EPA 7—evidence-
based medicine (χ2(1) = 7.49, p = 0.006). US allopathic gradu-
ates also reported being significantly more prepared than osteo-
pathic graduates in EPA 1—history and physical (χ2 (1) = 9.04,
p = 0.003). There were no significant differences between osteo-
pathic and international graduates in these EPAs.
Graduates who participated in an EPA experience in med-
ical school felt significantly more prepared for EPA 6—oral
presentation (χ2(1) = 6.04, p = 0.014)—and EPA 7—evi-
dence-based medicine (χ2(1) = 4.12, p = 0.043).
Although the number of AI/SIs taken had no significant
impact on perceived preparedness, logistic regression
models indicated that participation in specific AI/SI’s had
a small but significant effect on perceived preparedness
(Table 5). Graduates who participated in an emergency
medicine AI/SI were significantly more likely to report
feeling prepared in EPA 4—order writing than those who
did not (χ2(1) = 4.08, p = 0.03). Conversely, graduates who
participated in a pediatrics AI/SI were significantly less
likely to report feeling prepared in EPA 7—evidence-based
medicine (χ2(1) = 5.97, p = 0.015)—and EPA 13—patient
safety (χ2(1) = 3.94, p = 0.047). Similarly, graduates who
participated in a family medicine AI/SI were significantly
less likely to report feeling prepared in EPA 3—
recommend and interpret tests (χ2(1) = 5.02, p = 0.025)—
and EPA 10—recognize a patient requiring urgent/
emergent care (χ2(1) = 7.20, p = 0.007). Participating in
an internal medicine or surgery AI/SI did not have an effect
on perceived preparedness in any EPA.
Table 2 Number of
respondents by residency Specialty N %
Internal medicine 93 42.3
Pediatrics 32 14.5
Surgery 24 10.9
Family medicine 23 10.5
OB/GYN 15 6.8
Emergency medicine 12 5.5
Psychiatry 12 5.5
Internal medicine prelim 5 2.3
Combined EM/IM 1 0.5
Plastic surgery integrated 1 0.5
Thoracic surgery integrated 1 0.5
Vascular surgery integrated 1 0.5
Table 3 Number (and percent) of PGY1 residents who responded
“yes.” Data are presented for the entire sample, as well as by type of
medical school attended (US allopathic, US osteopathic, and
international medical school). Chi-square analyses were used to
compare the three groups. A model in bold signifies significance
All school
types
N = 220
Grouped by school Statistical analysis
US
allopathic
N = 137
US
osteopathic
N = 30
International
N = 55
US allopathic
vs. US
osteopathic
US allopathic
vs. international
US osteopathic
vs. international
Have you heard of the AAMC core
entrustable professional activities
(EPAs)?
73 (33%) 57 (42%) 7 (22%) 9 (17%) Χ2(1) = 4.53
p = 0.033
Χ2(1) = 10.64
p = 0.0011
Χ2(1) = 0.31
p = 0.576
Did your medical school provide you with
experience in the AAMC core EPAs?
65 (30%) 51 (38%) 7 (22%) 7 (13%) Χ2(1) = 2.98
p = 0.085
Χ2(1) = 11.36
p = 0.0007
Χ2(1) = 1.17
p = 0.279
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Discussion
In spite of the increased attention to the core EPAs in the
literature, the majority of entering interns report no aware-
ness, and only a third report participating in an EPA-
related experience during medical school. When EPA ex-
periences are offered by medical schools, they tend to be
required. Perhaps not surprisingly, international students
were less likely to have heard of EPAs and to have par-
ticipated in an EPA experience than their US counterparts.
The reason for this is likely multifactorial. The EPAs are a
relatively new concept created by the AAMC and are just
being adopted by US schools. Some international gradu-
ates complete their entire training in the host country and
the core EPAs may not be a focus in those schools yet.
Other international graduates complete their “clinical
years” in the USA but the hospitals through which they
rotate may not be medical school-campus based and have
been slower in adopting the concept of the EPAs. EPA
experiences do appear to have a role as those students that
did participate in an EPA experience felt more prepared in
EPA 6—oral presentation—and EPA 7—evidence-based
medicine, than those that did not.
Pereira et al. [9] surveyed more than 20,000 internal med-
icine residents and reported that sub-internships were the most
valuable fourth-year medical school courses to prepare them
for internship. In our study, 95% of new interns participated in
at least one AI/sub-internship in medical school and yet only
60.7% and 73.0% felt adequately prepared for EPA 4—order
writing—and EPA 8—handovers, respectively.
Lindeman [7] also reported graduating medical students’
confidence in performance of EPA 4-order writing and EPA 8-
handovers, as only 54.9% and 77.3%, respectively. That study
compared program director perception with graduating medi-
cal student perception of preparedness in the EPAs and found
that there was a large gap in perceptions with students
overestimating their preparedness.
It is not surprising that new interns felt unprepared for order
writing. Since the implementation of the electronic health re-
cord, many students do not have the opportunity to write or-
ders [10]. Before the electronic health record, some medical
centers allowed medical students to hand write orders that
would be countersigned by the supervising physician. In the
era of electronic health records, many schools do not grant
electronic prescription privileges to medical students. In the
medical centers that do allow students to place orders, the
orders need to be verified electronically and this added step
can lead to inefficient patient care and extra work for the
supervising physician. Thus, many supervising physicians
may find it easier and more efficient to place orders in them-
selves. In this study, a small but significant number of students
reported being more prepared in EPA 4—order writing—if
they had participated in an emergency medicine AI/SI. This
finding may be a consequence of the supervising physician
being present all of the time in an emergency medicine AI/SI
all of the time and students may either witness supervisors
enter orders or have the opportunity to enter orders in the
presence of a supervising physician.
Similarly, a small but significant number of interns reported
being significantly less prepared for EPA 7—evidence-based
medicine—and EPA 13—patient safety if they had participat-
ed in a pediatrics AI/SI. This finding, while interesting, has no
obvious explanation. Those students who participated in a
family medicine AI/SI felt less prepared for EPA 3—
recommend and interpret tests—and EPA 10—recognize a
patient requiring urgent/emergent care. A possible reason for
this is that many of the family medicine AI/Sis are outpatient
based and perhaps during their family medicine AI/SI students
cared for patients with routine well care or preventive care not
requiring advanced testing. Along the same lines students who
participated in family medicine AI/Sis also felt less prepared
in EPA-10 recognizing a patient requiring urgent/emergent
care. This EPA is more commonly experienced in the
Emergency Department or inpatient wards so it is not
Table 5 Logistic Regression of AI/SI participation and impact on preparedness on core EPAs. Only significant predictors are reported
Model B (SE) Wald OR (95% CI) df p value Nagelkerke R2
Predictor variable
Regression model 1: EPA 3 − 0.644 (0.282) 5.018 0.276 (0.09–0.85) 1 0.025 0.04
Family medicine SI/AI
Regression model 2: EPA 4 0.385 (0.191) 4.080 2.16 (1.02–4.561) 1 0.043 0.03
Emergency medicine SI/AI
Regression model 3: EPA 7 − 0.645 (0.264) 5.974 0.28 (0.09–0.74) 1 0.015 0.06
Pediatrics SI/AI
Regression model 4: EPA 10 − 0.688 (0.256) 7.198 0.25 (0.09–0.69) 1 0.007 0.05
Family medicine SI/AI
Regression model 5: EPA 13 − 0.392 (0.197) 3.940 0.46 (0.21–0.99) 1 0.047 0.03
Pediatrics SI/AI
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surprising. Only 2 participants participated in both an emer-
gency medicine and family medicine AI/SI and both felt ade-
quately prepared in EPA 3 and 10. We believe those students
participating in family medicine AI/SI had less of an opportu-
nity to see EPA 10 (recognize a patient requiring urgent/
emergent care) and EPA 3 (recommend and interpret tests).
No significant differences in EPA preparedness were found
if students had taken an internal medicine or surgery AI/SI.
New interns also felt unprepared in handovers. Both order
writing and handovers are tasks prone to error that pose threats
to patient safety [11–15]. The fact that interns feel they are not
adequately prepared for these tasks is concerning. If the
AAMC EPAs are considered a requirement for entering resi-
dency, medical schools should provide the opportunity for
medical students to perform and practice them under
supervision.
Overall, EPAs where less than 90% of new interns felt
prepared in were EPA 10 (recognize a patient requiring
urgent/emergent care), EPA 11 (informed consent), EPA 12
(procedures), and EPA 13 (patient safety), 87.3%, 81.8%,
80%, and 84.5% respectively. There was no statistically sig-
nificant differences between type of school attended and these
EPAs.
Two out of 30 osteopathic interns reported not feeling pre-
pared in EPA-1 (gather a history and perform a physical).
Although this finding was statistically significant, we do not
feel it is relevant as the total number of osteopathic interns is
low relative to allopathic and international.
Limitations of this study include that it took place in a
single health care organization, reducing generalizability. We
did not identify the names of the individual schools and so we
cannot comment on whether graduates of certain schools feel
more prepared than those from other schools. In addition,
although the logistic regression analyses for participation in
specific AI/SI’s resulted in significant models, they only
accounted for a small amount of the variance in EPA prepared-
ness. The sample size of the osteopathic graduates is small
compared to allopathic and international graduates.
Based on our findings, we suggest that medical schools
should add EPA experiences and assessments to their cur-
riculum. We also think that residency programs may be
well served by having fourth-year medical students engage
in a capstone EPA assessment prior to graduation. This
assessment could be followed by a supplementary, post-
match, medical student performance evaluation (MSPE)
addendum with EPA assessment data. These data can then
be used by residency programs to tailor orientations to
adequately prepare the new graduates for residency. Such
an assessment would also allow medical schools to evalu-
ate their curricula to ensure students obtain the necessary
training and practice of the core EPAs to ensure adequate
preparation for residency. For schools that may not have
the resources to accomplish this labor and faculty intensive
endeavor, they may consider changing their current assess-
ments to reflect the core EPAs in the clerkships and AI/SIs.
Conclusions
A study in a large and diverse health care organization dem-
onstrated that the majority of interns entering residency are not
aware of EPAs with a little less than a third of interns having
an experience in the EPAs. International students are less like-
ly to be aware of EPAs, to have experience with them, and
report being less prepared in oral presentations and evidence-
based medicine skills than their allopathic counterparts.
Consistent with other studies, incoming interns feel least pre-
pared in order writing and handoffs.
Compliance with Ethical Standards
Conflict of Interest The authors declare that they have no conflicts of
interest.
Informed Consent Informed consent was obtained and participation
was voluntary. This study has not been published in print or online and
is not under consideration for publication in another journal.
Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.
References
1. Association of American Medical Colleges. Core entrustable pro-
fessional activities for entering residency (updated). https://www.
mededportal.org/icollaborative/resource/887. Accessed July 31,
2017.
2. Accreditation Council for Graduate Medical Education Common
program requirements. http://www.acgme.org/What-We-Do/
Accreditation/Common-Program-Requirements. Accessed
July 31, 2017.
3. Accreditation Council for Graduate Medical Education Milestones.
http://www.acgme.org/What-We-Do/Accreditation/Milestones/
Overview. Accessed July 31, 2017.
4. ten Cate O. Entrustability of professional activities and
competency-based training. Med Educ. 2005;39(12):1176–7.
5. ten Cate O. Nuts and bolts of entrustable professional activities. J
Grad Med Educ. 2013;5(1):157–8.
6. ten Cate O, Scheele F. Competency-based postgraduate training:
can we bridge the gap between theory and clinical practice? Acad
Med. 2007;82(6):542–7.
7. Lindeman BM, Sacks BC, Lipsett PA. Graduating students’ and
surgery program directors’ views of the Association of American
Medical Colleges core entrustable professional activities for enter-
ing residency: where are the gaps? J Surg Educ. 2015;72(6):e184–
92.
8. Ellen Pearlman R, Pawelczak M, Yacht AC, et al. Program director
perceptions of proficiency in the core entrustable professional ac-
tivities. J Grad Med Educ. 2017;9(5):588–92. https://doi.org/10.
4300/JGME-D-16-00864.1.
9. Pereira AG, Harrell HE, Weissman A, Smith CD, Dupras D, Kane
GC. Important skills for internship and the fourth-year medical
252 Med.Sci.Educ. (2019) 29:247–253
school courses to acquire them: a national survey of internal med-
icine residents. Acad Med. 2016;91(6):821–6.
10. Welcher MC, Hersh W, Takesue B, et al. Barriers to medical stu-
dents’ electronic health record access can impede their preparedness
for practice [published online ahead of print July 25, 2017]. Acad
Med. 2017. https://doi.org/10.1097/ACM.0000000000001829.
11. Moore TJ, Cohen MR, Furberg CD. Serious adverse drug events
reported to the Food and Drug Administration, 1998–2005. Arch
Intern Med. 2007;167:1752–9.
12. Budnitz DS, Pollock DA, Weidenbach KN, Mendelsohn AB,
Schroeder TJ, Annest JL. National surveillance of emergency
department visits for outpatient adverse drug events. JAMA.
2006;296:1858–66.
13. Raduma-Tomas MA, Flin R, Yule S, Williams D. Doctors’ hand-
overs in hospitals: a literature review. BMJ Qual Saf. 2011;20:128–
33.
14. Raduma-Tomas MA, Flin R, Yule S, et al. The importance of prep-
aration for doctors’ handovers in an acute medical assessment unit:
a hierarchical task analysis. BMJ Qual Saf. 2012;21:211–7.
15. Horwitz LI, Meredith T, Schuur JD, Shah NR, Kulkarni RG, Jenq
GY. Dropping the baton: a qualitative analysis of failures during the
transition from emergency department to inpatient care. Ann Emerg
Med. 2009;53:701–10.
Affiliations
R. Ellen Pearlman1 & Melissa A. Pawelczak2 & Jeffrey B. Bird4 & Andrew C. Yacht1 & Gino A. Farina3
1 Department of Science Education and Medicine, Donald and
Barbara Zucker School of Medicine at Hofstra/Northwell, 500
Hofstra Blvd, Hempstead, NY 11549, USA
2 Department of Science Education and Pediatrics, Donald and
Barbara Zucker School of Medicine at Hofstra/Northwell, 500
Hofstra Blvd, Hempstead, NY 11549, USA
3 Department of Science Education and EmergencyMedicine, Donald
and Barbara Zucker School of Medicine at Hofstra/Northwell, 500
Hofstra Blvd, Hempstead, NY 11549, USA
4 Department of Science Education, Donald and Barbara Zucker
School of Medicine at Hofstra/Northwell, 500 Hofstra Blvd,
Hempstead, NY 11549, USA
Med.Sci.Educ. (2019) 29:247–253 253
